The Bioinformatics Links Directory continues its collaboration with Nucleic Acids Research to collaboratively publish and compile a freely accessible, online collection of tools, databases and resource materials for bioinformatics and molecular biology research.
To keep abreast of the growing needs of the bioinformatics community (both developers and users) and to facilitate communication of bioinformatics resources, tools and databases, the Bioinformatics Links Directory has undergone a major redevelopment. Existing and new links within the directory are now characterized as resources, tools or databases. With the release of the Nucleic Acids Research 2011 Web Server issue, there are now 144 resources, 480 databases and 1250 web server tools. Link owners now also have the opportunity to add useful content such as additional references, documentation, use-case examples and related announcements to their link page. With these and other new features, the Bioinformatics Links Directory is empowering the bioinformatics community to drive the continual development of this compendium of important bioinformatics resources, tools and databases to aid research.
COMMENTARY
The Bioinformatics Links Directory's ongoing partnership with Nucleic Acids Research herein adds the 2011 collection of web servers to its comprehensive public repository (1) (2) (3) (4) (5) (6) (7, 8) , and is up to date with the 2010 and 2011 content. With this reclassification and added content, the Bioinformatics Links Directory now contains 144 resources, 480 databases and 1250 web server tools (Table 1) .
Within each link type, links remain organized by biological subject such as 'DNA', 'RNA', 'Protein', 'Expression' and 'Sequence Comparison', etc., with subcategories of common tasks relevant to each subject listed. Table 1 summarizes the links available within each of these categories and subcategories according to the Bioinformatics Link Directory reclassification schema.
Since most links within the Bioinformatics Links Directory have an associated publication, keyword tags obtained from the link's PubMed MeSH terms have been added (Figure 1 ). Keyword tags may also be added independently of PubMed MeSH terms. Tags describe the contents of a link and can describe the contents in a more versatile manner than the directory structure, so that subtle context about a link's functionality can be gleaned. Tags facilitate the linkage of similar tools beyond the Directory structure so that users can quickly locate bioinformatic links with similar function or which handle similar datatypes, etc. Entries in the Bioinformatics Links Directory also contain a short description of the link's function, as well as the accompanying PubMed citation and web server URL (Figure 1 ), all searchable and hyperlinked. As a community-driven repository, anyone in the research or bioinformatics community may suggest a link through links@bioinformatics.ca or through the 'Suggest a URL' page on the Bioinformatics Links Directory. To keep pace with the growing needs of both the developers and users of the Bioinformatics Links Directory, and to facilitate link communication, the recent Directory upgrades also provide a number of features to empower the link owners. Previously, links were suggested by users, and entered and maintained by the Directory curators. Link owners now have the capacity to edit their own link's short description, to add PubMed citations and keyword tags, and more importantly to upload supporting user documentation and use-case examples, and make link announcements ( Figure 1) . In this manner, link owners have the opportunity to educate users of their link and enhance their link's usability with the addition of supporting read-me documentation that contains useful tips on how to navigate within and use a given tool, as well as the addition of brief tutorials or use-case examples to show potential users how to perform simple to advanced analyses with the tool or how to use a tool for a given research problem. The announcement feature further facilitates communication about a link by allowing the link owner to post version updates, new feature or other link announcements for the wider user community to see. If a user desires, communication of a particular link's announcements may also be communicated directly through subscription to that link's RSS feed. In addition to being able to search and locate a list of potential tools applicable to a given problem, users of the Bioinformatics Links Directory now also have the option to review a tool's feedback. Registered users may post comments and rate a tool's usefulness for other users to review (Figure 1 ). Such ratings and commentary allow users to rapidly narrow down which tool will be most applicable to their research problem.
In summary, the Bioinformatics Links Directory has been enhanced with more resources, tools and databases from Nucleic Acids Research publications, and by a major upgrade to provide more features for communicating on bioinformatics links. With these new additions, it is hoped that the Bioinformatics Links Directory will continue to empower the community and grow the use of bioinformatics in research.
